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CHAPTER  I-  lUTRODUCTION. 

ARTICL3  I-  History.  THe  original  plans,  as  given  out  Py  the  Ill- 
inois Telephone  Company,  and  granted  hy  the  City  Council  was  to 
huild  a tunnel  under  the  streets  and  alleys  of  the  City  of  Chi- 
cago, of  sufficient  Pore  to  permit  the  carrying  of  wire  cables 
to  supply  one  hundred  thousand  telephones.  Evidently  the  pro- 
moters of  the  enterprise  had  in  mind  a freight  proposition,  where 
they  made  the  tunnel  of  the  size  considerably  larger  than  would 
be  necessary  for  carrying  their  telephone  v/ires. 

Active  77or]<:  on  excavation  was  started  September  1st., 
1901,  but  before  long  it  was  necessary  to  halt  until  an  accurate 
map  of  the  City  streets  could  be  prepared,  since  none  existed. 

The  surveys  for  this  map  was  undertaken  by  the  Telephone  Company’s 
engineers,  ^mder  the  direction  of  Mr.  Alfred  Slade,  and  after 
completion  were  checked  by  the  City  officials*.  ¥/ork  of  construc- 
tion was  then  ready  to  proceed.  The  city  authorities  upon  being 
notified  of  this  fact,  however.  Informed  the  company  that  work 
could  not  be  allowed  to  proceed  under  the  terms  of  the  original 
permit. 

The  reasons  for  this  decision  w’ere,  that  the  original 
plan  called  for  a series  of  man-holes  connecting  the  tunnels  at 
Intervals  with  the  street  surface,  and  that  the  minimum  depth 
of  22  feet,  6 inches  beloY;  the  street  surface  was  too  little. 

Both  the  man-holes  and  the  shallov/  depth  of  the  ’work,  it  was 
considered,  would  be  obstructions  to  an  underground  railway, 
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wHicn  it  was  thought  the  city  ?;ould  some  day  hulld.  T?inal  plans 
for  the  down  town  district  called  for  a system  of  trunh  and 
lateral  conduits.  In  cross  section  the  trunlc  conduits  were  12 
feet  9 inches  wide  and  14-  feet  high,  and  the  lateral  conduits 
were  6-J  feet  wide  and  7 feet  high.  The  minimum  depth  between 
the  street  surface  and  the  topmost  part  of  an;^^  of  the  conduit 
struGTture  was  set  at  24-  feet  6 inches..  Only  about  100  feet  of 
the  large  bore  was  ever  constructed,  as  in  July  I903  the  Tele- 
phone Company  succeeded  in  having  an  ordinance  passed  through 
the  City  Council  permitting  them  to  maKe  certain  changes  in 
their  tunnel  which  would  permit  them  to  handle  freight. 

AETICLE  2“  The  conduits  of  the  Illinois  Telephone  Company  are 
imder  all  the  streets  and  alleys  of  the  business  district  of 
Chicago.  Prom  the  accompanying  map,  it  may  be  seen  that  the 
conduits  ran  as  far  south  as  Archer  Avenue,  north  to  superior 
Street,  west  to  Green  street  and  east  on  both  sides  of  the  Chi- 
cago  River  to  the  lal:e. 

(See  map  on  following  page.) 
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ARTICLE  3“  The  reasons  leading  up  to  the  construction  of  the 

tunnel  are  as  follows ;- 

1*  To  carry  surface  wires  of  the  company. 

2*  To  carry  city  police  and  fire  alarm  wires* 

3.  To  carry  mall  hetween  the  Chicago  postoffice  and  the  railway 
depots. 

’U  To  carry  newspapers  from  the  various  puhlication  houses  to 
the  depots. 

% To  carry  eventually  all  other  telephone  and  telegraph  wires. 

6.  To  transport  freight* 

7.  To  carry  coal  from  the  coal  yards  of  the  various  depots  to 
■buildings  7/ithln  the  Loop  District. 

S.  To  handle  refuse  and  ashes  from  the  Loop  hulldings. 

One  of  the  main  ideas  in  constructing  a suhv/ay  of  this 
Kind,  is  to  get  teaming  off  the^  streets  of  the  ’ousiness  district 
which  only  covers  one  and  one  quarter  square  miles.  The  follow- 
ing views  shovf  the  Kind  of  traffic  which  is  a great  nuisance  in 
the  'business  streets. 

figure  I,  shov/s  the  streets  covered  v^ith  an  immense 
amount  of  snow..  This  could  have  'been  removed  from  the  streets 
much  quicKer  hy  having  connections  with  the  tunnel  and  would 
also  have  done  away  with  a great  deal  of  teaming, 

(see  follo?7ing  page.) 

Figure  II,  sho7/s  a quite  common  scene,  where  a foun- 
dation is  being  dug  and  the  waste  being  carried  away  by  teams, 
and  Figure  III,  shows  the  often  common  result. 


figure  V,  shows  a very  common  and  at  the  same  time 
dangerous  condition.  By  having  a connection  v/lth  the  Tunnel 
the  coal  may  he  obtained  direct  from  the  yards  through  the 
tunnel  and  at  the  same  time  furnish  a means  for  disposing  of 
ashes  and  office  waste  material. 


^/c}Y 


r/glY 


Figure  IV,  shows  how  the  last  may  he  avoided,  the 
cross  indicating  a connection  with  the  Illinois  Tunnel. 
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CHAPTER  II— CONSTRUCT  I OH,  | 

ARTICLE  1-  Shafts.  The  shafts  are  divided  into  two  groups,  1st 
the  shafts  used  for  construction  worh  of  the  tunnel  and  2nd  the 
freight  shafts,  I will  first  consider  the  shafts  hullt  slnrply 
for  the  purpose  of  constructing  the  tunnel, 

KATSRIALS  PEHBTRATED:-  The  suhsoll  underlying  the  down 
town  district  of  Chicago  consists  of  about  lO-J  feet  of  filling, 
then  IS  inches  of  yellow  loam  carrying  considerable  water,  then 
of  about  5 feet  of  soft  clay,  and  finally  hard  clay  increasing 
in  firmness  with-  the  depth.  The  conduit  tunnels  were  entirely 
in  the  hard  clay  which  stood  up  well  under  excavation. 

In  the  early  history  of  the  tunnel,  there  were  several 
different  Icinds  of  shafts  used.  Shaft  I,  at  the  main  office, 

177  Monroe  Avenue  was  the  first  one  sunlc.  The  shaft  was  not 
long  used  for  elevating  the  spoil  as,  soon  after  this  one  was 
completed,  seven  more  were  started  in  basements  in  different 
parts  of  the  city.  The  spoil  from  the  tunnel  was  loaded  in 
small  cars  which  were  hauled  to  the  shaft  and  raised  on  an  ele- 
vator to  the  basement  level,  or  to  a head  house  where  they 
were  unloaded  into  wagons  which  carried  the  spoil  to  the  LaKe 
Eront  or  to  scows  on  the  river.  These  empty  cars  novf,  if  the 
excavations  were  completed  in  the  tunnel,  would  be  filled  with 
concrete  and  run  into  the  headings,  so  in  the  basement  contain-  . 
ing  the  shaft,  arrangements  had  to  be  ma-de  for  emptying  the  cars 
and  also  for  mixing  concrete. 

Shaft  Ho.  8 was  the  only  exception  to  the  above  rule. 
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and  I will  now  explain  the  different  methods  of  handling  the 
spoil.  This  shaft  was  located  close  to  the  hank  of  the  Chicago 
River  at  the  south  end  of  Market  street,  where  also  the  company's 
warehouse  is  located.  Here  an  incline  v;as  constructed  from  the 
tunnel  to  the  street  surface,  up  ymich  cars  were  hauled  hy  an 
endless  chain  with  a hook  which  took  hold  of  the  axles.  The  cars 
were  then  run  onto  a fan  shaped  system  of  tracks  leading  to  dump- 
ing platforms..  These  platforms  were  hinged  to  the  edge  of  the 
wharf  and  provided  with  gallows  frames  hy  which  they  could  he 
raised  and  lowered.  When  lowered  the  gallov^s  overhung  a scow 
moored  along  side  the  ?/harf , and  when  raised  they  left  the  chan- 
nel clear.  This  method  was  found  to  he  very  economical  and  con- 
venient. There  was  a concrete  mixer  in  the  basement,  which  was 
operated  hy  an  electric  dynamo,  and  these  cars  would  he  loaded 
with  concrete  when  it  was  required  helow,  and  then  he  hauled 
down  the  incline  hy  the  endless  chain. 

Some  of  the  shafts  v/ere  si]i5)ly  borings  of  about  5 feet 
diameter  which  ran  from  the  basement  floor  to  the  tunnel  top  at 
an  angle  with  the  vertical  of  from  30°  to  68?  First  a rod  was 
driven  through  to  get  the  proper  alignment  and  then  the  shaft 
was  excavated  to  the  proper  size  in  sections  of  about  ’4-  feet, 
and  steel  lagging  was  put  in  these  sections  and  bolted  together. 
In  one  side  of  the  tube  a stair  way  was  put  in  and  in  the  other, 
a concrete  chute;  These  of  course,  were  only  temporary  shafts. 
The  permanent  shafts  were  constructed  as  follows:-  First  the 
shaft  was  staked  out,  and  then  steel  interlocking  sheeting  of  a 
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length  sufficient  to  reacH  to  tne  top  of  the  conduit  was  driven. 

This  sheeting  was  only  about  6 inches  wide  and  not  very  heavy  so 

that  a large  driver  was  not  necessary*  Usually  a driver  rigged 

up  on  a windlass  was  sufficient ^ especially  as  excavation  was 

carried  dovm  with  the  sheeting.  In  many  cases  water  was  en^ 

countered,  and  pumps  had  to  he  carried  down  along  with  the  ex~ 

cavation.  As  soon  as  the  excavation  was  down,  concrete  forms 

coinposed  of  segmentals  steel  sheeting,  was  put  in  place  and  the 

< 

shaft  was  then  concreted.  After  the  concrete  had  set  seven 
days  the  concrete  forms  were  removed  and  the  elevator  machinery 
installed. 

Another  method  of  sinking  shafts  is  as  follows:-  A 
steel  caisson  was  used,  made  of  Ho.  12  steel  plates  with  a 3 
inch  angle  iron  riveted  to  the  plate  at  the  top  and  bottom. 

These  steel  plates  were  made  in  sections  IS  inches  deep  and  di- 
vided into  proper  lengths  to  fit  a semicircle'  9 feet  in  diameter 
as  shown  in  plate  I,  The  sections  of  steel  plates  and  lagging 
were  bolted  together  as  the  excavation  was  being  done,  or,  in 
other  words,  the  depth  of  the  section  being  18  inches.  Only 
about  IS  inches  in  depth  at  one  time  were  excavated,  which  ex- 
cavation allowed  the  placing' of  one  of  the  sections  and  fasten- 
ing it  to  a completed  upper  section.  After  the  shafts  had  been 
sunx  to  a proper  depth,  a 7 inch  wall  of  concrete  was  construct- 
ed Inside  the  caisson.. 

Plate  II,  shows  a cross  section  of  a shaft  and  the 


reinforcing  bars 


Figure  VI , sliows  a view  of  a shaft  with  the  ohserva- 


ARTICLE  2-  Straight  Tunnel.  It  was  decided  that  the  best  and 
safest  way  of  carrying  on  the  worlc  would  he  the  pneumatic  sys- 
tem, Although  it  was  not  altogether  necessary  to  use  compressed 
air,  the  nature  of  the  soil  to  he  penetrated  was  such  that  it 
would  stand  without  swelling  or  caving,  hut  the  pneumatic  system 
was  installed  more  as  a safetj’'  against  labor  troubles  than  for 
any  other  reason,  with  that  system, if  the  men  should  go  on  a 
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strilce  tnere  would  "be  no  danger  if  the  work  was  left  for  a time 
in  an  uncompleted  state. 

In  Installing  the  pneumatic  system,  airloclcs  were 
placed  Just  outside  the  several  shafts*  These  airloclcs  have  iron 
doors  with  frames  eiribedded  in  the  concrete,  the  locl^s  being  as 
long  as  considered  necessary,  in  some  cases  accommodating  as 
many  as  ten  cars*  Two  air  tight  doors  v;ere  used,  one  at  each  end 
of  the  locli*.  The  "locKing  in”  process  is  affected  by  allowing 
the  cars  to  enter  through  the  6pen  door,, then  the  door  is  closed. 
The  air  under  pressure  is  then  admitted  from  the  uncompleted 
tunnel  allowing  it  to  flow  into  the  locK;  thus  equalizing  the 
pressure  in  the  loclc  with  that  in  the  tunnel.  The  inner  door 
is  then  opened  and  the  cars  are  run  to  the  headings.  The  same 
process  is  reversed  in  “loclcing  out." 

Figure  VII,  shows  a cross  section  view  of  the  tunnel, 
with  all  dimensions.  The  tunnel  constructed  under  air  pressure 
is  v/orlced  generally,  by  two  shifts  of  men.  One  shift  coming  on 
at  midnight  and  excavating,  and  tte  other  shift  coming  on  at  8 
o*cloclc  in  the  morning  and  concreting  what  the  night  men  exca- 
vated. If  the  ground  is  hard  though,  and  grubbing  is  necessary, 
there  is  generally  two  excavating  shifts,  the  first  one  coming 
on  at  four  in  the  afternoon. 


(See  following  page. ) 


cr„ 


J-«  f 


u»  <f. 


. jj^  . w ■ '.  . i^'j 

:V-  ■ 

Rk}.”.  <1,^  ’%*’ 

i«  ■ yT\*,  .•  > '’^'i 


fif-  # 


’ 'I 


:Vmmr-'>  . V :,.  ^ ..  : ' ' '.  J •...5{^  . 

■-*■■*  ‘ ^ 


. ri-  - 

4 ?r»  'jf  I 


t'^*l  ’’  '""  '"'  *''r-  " 't  t ' "*  ^ ‘ i'  ‘ (| 

Jiv'it  ■(■  . n«5..V?  4 >!’<f‘' "•* ,it«-.,ttK. '-  .^i?  J 


tivvjyiif ■ * Ci 

- '*i 


»»f^ 

■ / ,>  ' 1 V 


•>!iijri^' ' 


. . rm  -io^i'  '_«.J 


i y .6l(af  r 


»•.-:«  F 


• *— ^v.  • 


; ■ 
— ^ .♦ 


i»-r*..,' 


'^4 
’•t' 

..  > 


^ '■  -*  ' •*-  ..■■■  L.  ■ 's  *s  >'  ''*f*'\  '.VS  .—  I'*'  ‘ L i 

-.  r.  J ,,'J;  cjs 

^ 


Ki4^‘  ■•'  wo , t^i*i  J •' " t^7  V.1  ^ i 

HftlTTv  7^-;A.v  ' ' * ■■■  '^»  • 


,f 


;u 


;»fv  '■•  A- 


'i)^ ' fW  .ya.,  ‘'fst^liil  '5 

BP'"' ' '''*'t4*.  •■/ni"''7-Vr 

'••■  . jii 


K:\  7.^ 


I ,T  .V-# 


rr  u 


'.r.<  AML'iIm 

fH%  -n 


r/ginr 


-12- 


Generally  a linear  distance  of  12  feet  v/as  Opened  up 
at  a time.  ^Vhere  the  material  penetrated  was  fairly  'soft  clay  as 
most  of  it  was,  the  excavation  was  carried  on  hy  means  of  the 
two  handled  loiife  shown  in  Pi^^ure  VIII. 


r,g  wa 


Figure  IX,  shows  an  open  cut  after  excavation,  and  I 
will  no’v  explain  the  operation.  An  opening  is  made  straight  ahead 
from  the  concreted  section,  and  then  it  is  expanded  on  the  sides 
to  the  proper  size.  Two  miners  tahe  the  handles  of  the  cutting 
Knife  and  reach  up  as  high  as  they  can.  A raucKer  taKes  hold  of 
the  miner's  shoulders  and  they  all  pull  dovm  together  to  as  lov/ 
as  they  can  reach.  The  mucKer  then  catches  the  material  ripped 
out  and  throws  it  hehlnd  him  to  another  mucKer  who  loads  it  into 
the  cars.  After  they  have  excavated  it  to  a proper  size  do’'wn  to 
the  floor  and  for  a distance  of  about  12  feet,  the  part  beneath 
the  floor  is  dug  out  with  shovels.  A car-pusher  pushes  the  cars 
out  to  a connection  where  a sKlnner  with  his  mule  taKes  them  to 
the  locK,  vfhere  they  are  «locKed  out 2 The  small  cars  are  then 
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run  up  on  a platform  Y/liere  two  lalDorers  unload  them  into  the 
larger  cars  on  the  main  trade,  Worlcing  one  heading  requires  the 
following  men:-  two  miners,  two  muckers,  one  car-pusher,  one 
lock  tender,  and  two  laborers.  Where  there  is  more  than  one 
heading  being  worked  from  an  airlock,  one  skinner  can  handle 
about  two  headings. 


Y/hen  the  concreting  gang  first  go  in  in  the  morning. 


they  generally  busy  themselves  by  laying  flooring  and  the  small 
rails  in  the  section  last  concreted,  as  shown  in  Figure  IX,  and 
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in  getting  their  forms  ready.  The  engineers  get  down  as  eariy 
as  possible  in  the  morning,  and  give  them  grade  and  line  so  if 
any  trimming  is  necessary  they  can  he  doing  it  while  waiting  for 
concrete.  The  actual  size  of  the  excavation  is  not  less  than  9 
feet  8 inches  high  and  7 feet  8 inches  wide  at  the  voidest  part. 

It  takes  about  twelve  cars  of  concrete  for  the  bottom..  All  head- 
ings are  supplied  with  this  amount  as  soon  as  possible.  About  6 
Inches  of  concrete  is  put  in,  and  then  a 2 inch  by  6 inch  lagging 
2f  feet  long  is  placed  12  feet  from  the  last  set  form,  and  a 
2^  foot  by  6 foot  lagging  placed  along  the  sides,  forming  a box 
as  shovm  in  Figure  X.  Then  concrete  is  put  in  up  to  the  level 
of  the  lagging  and  2 inch  flooring  is  placed  above  that.  The 
forms  vrhioh  are  made  of  5 inch  10^  steel  channels  are  then 
brought  in  and  bolted  together,  and  lined  up  by  the  engineer. 
This  is  done  by  means  of  lining  the  top  bolts  In  by  eye  with  two 
strings  through  horse  shoe  nails  with  holes  in  them,  placed  In 
the  top  lagging  behind  and  on  the  line.  Then  the  forms  are 
braced  by  driving  strips  of  wood  into  the  clay  at  about  the  three 
quarter  point  of  the  forms,  and  bending  the  strips  over  to  the 
forms..  The  forms  are  spaced  three  feet  apart  and  are  held  to- 
gether by  means  of  a strip  of  lagging  2 Inches  by  6 Inches  by  6 
feet  long,  fastened  on  each  side  of  the  forms  and  to  the  last  set 
form.  Holes  are  punched  in  the  forms  about  3 feet  from  the  bot- 
tom in  order  to  allow  this  nailing  which  is  not  done  very  strong- 
ly. Then  a one,  three,  six  mixture  of  concrete  is  rajorned  betweoi 
the  lagging  and  the  excavation,  six  inches  in  height  filling  all 
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on  ■until 
crown 

lagging  In  tne  first  6 feet  is  placed  firsts  and  the  concrete  is 
tnrown  in  from  the  second  section.  Then  the  lagging  is  placed  in 
the  second  section  and  the  concrete  is  throvm  in  from  the  face. 
This  concrete  is  well  rammed  hy  means  of  pushing  the  concrete 
haclc  with  a lagging.  A space  in  the  ]cey  of  about  18  inches  is 
left  open  in  order  to  give  a good  bond  on  the  next  section. 


another  section  of  lagging  is  placed,  and  so 
the  concrete  is  placed  all  around  except  in  the  key.  The 
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After  the  timnel  is  completed  to  a distance  too  far  for 
a car-pusher  to  Keep  empty  cars  at  the  face  while  excavating, the 
day  gang  lays  a flooring  upon  5 Inch  hy  3 Inch  timbers  laid  cross- 
wise  between  each  two  forms,  upon  v/hich  12^  rails  are  laid*.  In 
long  hauls  from  the  locK  there  is  a double  tracK  supplied  with 
switches  and  cross  overs  where  necessary*  This  construction  may 
be  plainly  seen  in  Figure  X* 

There  was  very  little  timnel  constructed  without  air 
pressure,  In  fact  the  only  places  where  it  was  not  used  was  In 
small  connections  after  the  airlocKs  had  been  removed,  or  In 
building  connections  which  were  put  In  after  the  tunnel  was  fin- 
ished. A different  method  has  to  be  used  in  this  case,  as  without 
air  pressure  It  would  be  more  or  less  dangerous  to  open  up  12  feet 
Consequently  only  3 feet  was  opened  up  and  concreted  In  a shift, 
worKing  three  shifts  a day  v/hlch  made  nearly  as  good  progress  aa 
the  air  tunnel.  Unless  the  material  was  hard  and  grubbing  was 
necessary,  there  was  only  one  miner  and  one  mucKer,  and  a car- 
pusher  where  necessary,  to  a heading  and  where  grubbing  was  nec- 
essary, another  miner  was  added.  With  this  forue  it  would  gener- 
ally talce  about  five  hours  to  excavate  and  the  remaining  three 
hours  to  concrete  it.  Often  one  shift  would  not  finish  the  con- 
creting and  the  next  shift  would  have  to  finish  it  before  starting 
to  mine.  The  method  of  construction  is  the  same  as  for  the  air 
timnel. 

ARTICLE  III-  Intersections,  (a)  At  street  intersections  where  it 
was  onl:;”  desired  to  go  at  right  angles  and  in  two  directions,  a 


tliree  way  was  used 
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. Figures  XI  and  XI I show  a three  way  In  oper- 
ation through  one  hranch  and  a three  ViTay  plan  respectively* 


rjgjz: 


Plate  III,  shows  a working  drawing  for  a three  way.  The  arrow 
on  the  plow  is  simply  placed  there  to  aid  in  the  description. 

In  the  south  branch  form  F is  the  regular  form..  Form  E Is 
4 inches  larger  than  the  ordinary  form,  and  the  latter  is  gener- 
ally used  with  a inch  block  between  the  halves.  This  makes  a 
distance  at  the  outside  of  the  forms  of  2 feet  3 inches,  while 
the  centers  are  2 feet  7a-  inches.  The  D forms  are  16-i-  inches 
larger  than  the  ordinary  forms.  These  are  spaced  2 feet  S-g- 
inches,,  from  the  E forms  and  5/16  inches  ahead  of  the  center 
of  this  form  is  the  point  of  tangency  for  the  next  ten  feet  on 
the  curve  as  shown  in  Plate  III,  The  c form  is  35  inches  larg- 
er than  the  ordinary  form  and  if  this  form  is  not  handy,  two  or- 
dinary forms  may  be  used  and  the  inside  sides  interlapped  enough 
to  make  the  required  size.  From  the  c form  on  around  the  curve 
and  on  to  the  tangent  the  ordinary  forms  are  used  with  2 feet  3 
inches  between  the  forms  on  the  Inside,  and  2 feet  11-|  inches 
on  the  outside.  All  dimensions  are  given  in  Plate  III, 

(b)  Four  Ways.  Forway  Way  Connections  were  used  where  it  was 
desirous  of  going  in  four  directions  from  a street  intersection. 
There  was  connections  between  each  right  angle  Intersection 
as  is  shown  by  the  plan  in  Figure  XIII,  (See  follov/ing  page.) 
Figure  XIV,  shows  a view  of  a completed  four  way  intersection 
and  Plate  VI,  at  the  end  is  the  working  drawing  for  a four  way 
intersection  at  Klnzie  and  Clark  streets. 

I will  described  the  construction  going  north  on  Clark  street,  as 
is  detailed  in  Plate  VI.  Form  E was  usually  just  a plain  form 
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INTERSECTION  AT /T//7F/C’  arfd  OlotH. 


F/gm 

with  a 4 Inch  hlock  in  it,  "being  271  inches  c.  to  c*  at  the 
center  and  26  3/16  inches  c.  to  c,  at  the  outside « The  D form 
was  larger  than  that  for  the  E and  could  he  made  hy  interlapp- 
ing two  complete  forms*  The  c form  is  made  of  two  halves,  each 
being  feet  wide*  The  Intersection  slopes  upward  being  8 
feet  high  at  this  point.  The  thicloiess  of  concrete  is  also  in- 
creased from  10  inches  at  the  p.T.  to  18  inches  as  a maximum  at 
the  G.H.;.at  the  C form  it  is  I5  Inches  thlcl:.  The  curve  is 
made  by  Iceeping  the  outside  distance  from  c.  to  c,  of  forms  con- 
stant at  26  3/10  Inches,  ^vhlle  the  center  distances  are  increased. 
The  C form  being  2 feet  11  inches  ahead  of  the  D form.  The 
B form  is  spaced  3 feet  3 inches  from  the  C form  and  is  made 
of  two  half  forms,  each  being  8 feet  wide  and  8 feet  9l  Inches 
high,  and  spaced  3 feet  8 inches  from  the  B form,  section 
A-A-A-A  shows  a section  of  the  G.  L, , F.  and  G.R.  forms.  The 
F form  is  8 feet  9I  Inches  high,  and  the  top  of  \vhich  is  con- 


nected  to  the  A form.  The  G,L.  and  G»H.  forms  are  the  ordinary 
size,  7 feet  6 inches  high  and  are  connected  at  an  angle  with 
the  P f orm  hy  steel  plates.  The  outside  halves  of  both  the 
G,L,  and  G.R.  forms  may  he  simply  the  ordinary  Kind.  The  F 
forms  are  carried  entirely  through  the  straightaway  in  the  inter- 
section, being  spaced  3 feet  3-|  Inches  apart  and  having  16  inchefi 
of  concrete  in  the  bottom.  The  same  operation  is  carried  on  in 
all  four  of  the  tunnels.  The  total  length  of  the  foxir  way  inter 
section  is  50  feet  10  inches.  From  an  engineer* s stand  point, 
these  Intersections  sho^v  the  most  noteworthj^  work  done  in  the 
tunnel.  The  concrete  used  in  the  intersections  was  composed  of 
four  parts  gravel  and  sand  mixed,  and  one  part  cement® 
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ARTICLE  4-(a)  The  permanent  trade  has  a gage  of  2 feet,  and  the 
Illinois  Steel  Company  '4i  inch  56^  was  adopted  as  standard.  The 
rail  is  fastened  hy  U holts  to  a special  designed  cast  iron 
chair,  embedded  in  the  concrete  floor  of  the  tunnel.  The  great 
nuniher  of  crosses  and  switches  made  necessary  hy  all  the  street 
intersections  turnouts  or  hy  passes  leading  to  the  different 
buildings  made  it  imperative  that  this  part  of  the  tracK  system 
he  as  near  perfect  as  possible.  The  crossings  in  use  are  all 
bolted  to  steel  plates  that  extend  over  the  entire  crossing, and 
these  are  embedded  in  the  concrete  floor.  The  sv/itches  are  of 
the  variety  Known  as  the  ” split"  and  the  frogs  are  constructed 
liKe  the  right  angle  crossings.  The  following  sketch  shows  the 
rails  and  connections,. 


5*6  Co:^f  Iron  Dhoo3 


a_o 


Ficti ! Chair 
C/  ’g  X K 


Cb)  Except  at  the  incline  cut  the  Lake  Front,  where  the  Morgan 
third  rail  is  used,  the  overhead  trolley  is  used  throughout. 

The  third  rail  consists  of  a steel  strip  about  one  half  inch  in 
thlclmess  by  Inches  wide,  clamped  between  insulated  wood 
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stringers,  laid  lengthwise  in  the  center  of  the  trade.  The  rail 
furnishes  not  only  the  current  for  the  locomotive,  hut  the  means 
of  moving  the  locomotive  as  well,  for  it  is  provided  with  an 
opening  for  cog  wheels  which  are  fastened  to  the  car  axles. 

A 0000  figure  8 trolley  wire,  adopted  as  standard  is 
held  in  place  hy  porter  & Berg»s  standard  harn  trolley  hangers 
placed  15  feet  on  center.  There  are  automatic  section  insulators 
and  throws  used  at  all  street  intersections.  This  enables  the 
current  to  he  cut  out  in  any  locK  during  temporary  repairs  ^vith=* 
out  shutting  off  the  current  from  any  other  part  of  the  system, 
(c)  On  the  Incline  at  the  LaKe  Front,  it  was  found  advisable  to 
use  the  Morgan  B type  of  locomotive;  while  in  the  tunnel  proper 
there  are  two  types  in  use,  viz:  The  Jeffrey’s  Standard  M.H.. 
Locomotive  and  the  General  Electrical  standard  L.M.  locomotive. 
The  weight  of  the  Jeffrey  locomotive  is  six  tons  and  is  equipped 
with  two  IS  horsepov/er  motors,  while  the  weight  of  the  General 
Electric  locomotive  is  five  tons,  and  is  equipped  with  20  horse- 
powormotors.  The  cars  a.re  of  a low  and  compact  construction 
as  is  seen  in  the  illustration.  The  cars  employed  are  the  Kil- 
hourne  and  Jacobs  and  the  Bettendorf  double  trade  type.  The  cars 
are  12  feet  6 inches  in  length  overall,  and  47  Inches  in  width. 
They  are  of  steel  and  iron  construction  throughout,  and  can  be 
used  either  as  gondola  or  as  flat  cars,  and  every  car  is  equipped 
with  the  M.c.B.  coupler.  The  weight  capacity  of  the  car  is 
30,000  pounds.  In  the  early  days  when  the  construction  worh  was 
at  its  height,  the  box  cars  were  equipped  with  the  Nevmian  patent 
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pump  iDox  Which  has  a capacity  of  yards.  The  cars  used  for 
hauling  the  spoil  to  the  shafts  and  talcing  the  lining  concrete 
from  the  shafts  to  the  worlc,  were  20  inches  wide  and  ^ feet 
long,  and  were  hullt  to  run  on  a 14  inch  gage  trade* 

ARTICI^E  5.  When  the  worlc  in  the  tunnel  was  at  its  height  a good 
many  engineers  were  employed*  There  were  about  12  shafts  being 
worked  at  one  time  and  each  shaft  had  an  engineer,  an  Instrument 
man,  and  from  one  to  three  rodmen  according  to  the  number  of 
headings  being  worked.  Of  course  there  was  not  any  use  for  en- 
gineers in  the  night  shift  when  working  the  air  tunnel.  The 
open  tunnel  required  one  man  on  each  of  the  night  shifts  to  give 
line  and  grade,  set  forms,  and  to  see  that  they  had  trim  enough. 
The  men  at  night  took  grade  by  use  of  a hand  level  from  the  last 
form  set,  so  no  instruments  were  needed  on  the  night  shifts. 

The  day  men  reported  at  eight  o» clock  in  the  mounlng 
and  immediately  changed  their  clothes,  getting  down  in  the  tunnel 
as  soon  as  possible.  Grade  was  given  in  each  heading  by  the 
level,  and  the  line  marked  on  the  clay  ahead.  The  excavation 
was  then  measured  up  and  if  trimming  was  necessary,  the  miners 
were  set  right  at  it.  It  was  generallj/-  about  noon  before  the 
bottoms  were  all  filled  up  with  the  concrete  and  ready  for  set- 
ting the  forms,  so  the  engineers  would  generally  go  on  top  for 
lunch  and  come  down  again  about  one  o* clock  in  the  afternoon  atnd 
set  the  forms.  After  the  forms  were  set,  if  any  of  the  line 
points  were  too  far  apart  or  an  intersection  was  at  hand,  instru- 
ment v/ork  would  be  done.  The  points  were  carried  on  lagging  in 
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tUc  roof^ajid  points  for  the  transit  to  set  over  Y/ere  plumbed 
down  to  a lagging  fastened  In  the  flooring.  Sights  were  taKen 
by  hanging  a pluiab  bob  in  the  roof  points  and  holding  either  a 

i 

I candle  or  an  electric  light  behind  them.  This  Instrument  worK 
was  very  difficult  at  times ^ as  the  flooring  was  not  solid  and 
the  slcinhers  would  want  to  get  past  vrith  their  concrete.  I might 
add  here  that  It  was  very  dangerous  to  be  In  the  tunnel  without 
a-  lantern. 
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CH/iPTER  III— THE  USES  OP  TIDil  TURIIEL. 


ARTICLE  I-  Disposal  Station.  Ths  disposal  station  is  located  on 
the  west  hanh  of  the  Chicago  River  from  Madison  to  v/ashington 
Street.  It  is  huilt  on  the  level  of  the  viaduct  on  Madison  and 
Washington  Streets,  and  is  connected  with  the  tunnel  hy  two 
shafts.  Figure  XVI  shows  the  plan  of  the  tunnel  to  the  disposal 
station  and  Figure  XVTI  the  finished  view. 
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The  connections  with  the  tunnel  enables  those  who  desli’e  to  have 
to  have  tunnel  connections  made  for  the  purpose  of  transporting 
such  material  as  that  from  basements,  sUb-basements,  caissons, 
foundations,  tunnels,  refuse  from  buildings,  etc,  to  the  station 
by  this  method.  Driveways  from  Madison  street  allow  teams  to 
drive  up  and  get  rid  of  refuse..  The  character  of  the  scows  as  is 
shovm  in  Figure  XVI I,  enables  them  to  worK  the  year  around,  re- 
gardless of  weather  conditions. 

Figure  XVIII,  shov/s  the  excavation  for  the  I5  foot  by 
30  foot,  by  45  foot  shaft  to  malce  the  necessary  connection  with 
the  tunnel  system.  The  shafts  were  lowered  in  the  usual  way, 
steel  sheeting  being  driven  dovm  first,  and  not  much  dlfflctilty 
was  met  with.  But  in  the  tunnel  connections  while  excavating,  a 
buried  pile  was  encountered  and  in  place  of  sav/lng  it  off,  it  was 
hached  with  a duel  axe  and  it  became  loosened  with  the  usual  re- 
sults of  water  coming  in  a tr icicle  which  rapidly  increased..  It 
became  beyond  control  and  soon  filled  both  shafts  up.  Divers 
were  employed  and  finally  a concrete  bulKhead  was  made  in  the 
ttumel  at  the  bad  spot,  the  water  was  finally  pumped  out  and  con- 
struction was  started  again. 
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ARTICLE  2~  Connections,  (a)  The  tunnel  solves  a hard  problem  for 
the  city,  that  is-  the  handling  of  ashes  and  refuse  from  the 
large  buildings.  A connection  with  the  turj“iel  enables  the  fire- 
men to  get  rid  of  the  ashes  at  any  time,  siniply  by  having  a sid-r 
Ing  under  the  building  with  a chute  to  the  tunnel.  Figure  XIX 
(See  page  27)  shows  the  plan  for  a standard  building  connection" 
with  a shafts  and  Figure  XX  shows  a standard  refuse  chute  in  con- 
nection with  caisson  digging.  The  same  chute  v/ould  be  applicable 
for  refuse. 


Figures  XXI  and  XXII  show  the  plan  of  a chute  connecting  the 
main  tunnel  and  the  tunnel  end  of  the  chute  respectively. 

( see  following  page,  ). 
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Cb ) Depots.  Connections  are  made  with  all  the  freight  depots  of 
Chicago,  and  the  firms  who  have  connections  with  the  tunnel  can 
get  their  freight  very  quickly..  The  cars  will  carry  anything; 
that  can  go  through  a freight  car  door,  so  the  size  of  the  tunnel 
is  no  draw-hack  in  this  field,.  The  passenger  depots  also  have 
connections  through  which  mail  comes  from  the  post  office.  This 
is  a double  advantage,  as  they  can  get  the  mail  through  the 
tunnel,  barring  accidents,  much  quicker  tham  by  wagon,  and  this 
also  takes  quite  a bit  of  traffic  off  the  streets,. 

(c)  Poundations.  The  advantages  of  the  tunnel  for  building  fotin- 
dations  is  best  Illustrated  by  an  actual  case.  The  excavation 
for  the  caissons  and  a four  floor  sub-basement  for  the  Steele- 
Wedeles  Company's  warehouse  at  Dearborn  and  Forth  Water  streets, 
was  handled  through  the  tunnel.  By  passes  of  the  tunnel  were 
first  run  in  under  the  proposed  excavation  and  chutes  put  In 
from  the  surface  down.  Steel  interlocking  sheeting  was  then 
driven  all  around  the  sub-basement  and  to  a depth  of  50  feet 
which  was  4 feet  below  the  floor  of  the  last  story.  Excavation 
was  then  started  from  the  top  and  the  mud  thrown  down  the  chutes' 
Into  the  tunnel  cars  below.  As  each  Joint  of  the  chutes  v^ere  un- 
covered they  were  removed.  As  each  5 feet  was  excavated,  a set 
of  timbers  were  put  in  as  shown  in  Figure  XXIII. 
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figure  XXI Y snows  tne  excavation  at  the  "bottom  where  the  mud 
could  he  shoveled  direct  into  the  cars«  It  was  then  concreted 
from  the  "bottom  up. 
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ARTICU?:  3-  Illinois  Tunnel  as  connected  v/ith  the  future  plans 
for  a street  car  suhv;ay.  The  tunnel  is  at  a depth  at  all  points 
which  would  allow  for  an  open  cut  su"bway  to  he  constructed  above 
it.  I might  say  that  Mr.  lackson,  in  his  first  plans  of  the 
tunnel,  saw  the  coming  of  a suhway  in  Chicago  and  designed  the 
ttinnel  so  that  it  woiild  allov/  for  the  building  of  a suhway  above 
it  and  at  the  same  time  be  of  great  help  in  disposing  of  the 
excavated  material  from  it.  It  can  be  readily  seen  that  the 
subway,  if  it  ever  comes,  will  have  to  be  an  open  cut,  which  is 
due  to  most  all  of  the  buildings  being  built  on  floating  founda- 
tions,  and  that  series  of  chutes  along  the  street  could  handle 
the  excavated  material  in  the  most  satisfactory  manner  possible. 
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CHAPTER  IV-SIMllARY. 

ARTICLE  Totals,  (a,)  The  Illinois  Telephone  Construction 
Company  up  to  September  first,  I906,  had  constructed  239^20^  feet 
or  4^*3  miles,  since  that  time,  George  W,  Jacicson  Inc.  has  con- 
structed for  the  Illinois  Tunnel  Company,  55,800  feet  or  10. 57 
miles ,,  mailing  a total  of  295,005  feet  or  55,87  miles.  Out  of 
this  amount  of  tunnel  constructed  268,831  feet  or  50,91  miles 
are  under  operation. 

(h ) There  are  at  present  3I6  two-way,  98  three-way  and  II9  four- 
way Intersections. 

(c)  There  are  sixty  recesses  in  which  discharge  pipes  are  con- 
nected with  city  sewers  and  8,24  miles  of  drainage  pipe. 

4 puirps  of  50  gallon  capacity  each, 

^ n II  w 

30  ” " 100  “ II  M 

12  » w 800  MUM 

giving  a totaX.  of  13,175  gallons  per  minute, 

ARTICLE  2-  (a)  Straight  tunnel  costs  approximately  feo.oo  a 

foot  complete;  four-way  intersections  ^1,250;  and  three-way  in- 
tersections $800. 

(b)  There  are  one  hundred  elevator  shafts,  the  elevators  of 
which  have  a capacity  of  14,000  ^ and  a velocity  of  93^  feet  per 
1/  minute.  The  entire  shaft  and  equipment  costs  about  I7500.00. 
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ILLINOIS  TIINNSL  Co. 

WORKING  PLAN  OF  FOUR  WAY  INTERSECTION. 
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